Vasopressin and oxytocin secretion in chronically hyposmolar rats.
Neurohypophysial secretion of vasopressin (AVP) and oxytocin (OT) was studied in rats maintained under hyposmolar conditions for 10-24 days. Graded intravenous infusions of hypertonic saline solutions had no consistent effect on plasma AVP and OT levels until plasma sodium concentration ([Na+]) exceeded 130 mM, after which levels of both hormones increased as an exponential function of plasma [Na+]. Detectable increases in plasma AVP and OT began at significantly lower plasma [Na+] in hyposmolar rats than in normosmolar control rats (10.8 mM lower for AVP and 18.4 mM lower for OT). AVP and OT secretion in hyposmolar rats was also markedly blunted in response to nonosmotic stimuli, including acute and chronic hypovolemia and systemic administration of cholecystokinin. Cessation of 1-desamino-8-D-arginine vasopressin-induced antidiuresis resulted in an appropriately rapid correction of plasma [Na+] to normal levels within 24 h. Consequently, although chronic hyposmolarity caused a moderate downward resetting of the osmotic thresholds for AVP and OT secretion, it did not cause sustained deficits in osmoregulation. These results suggest that osmoreceptor activity is regulated to maintain extracellular fluid and plasma osmolality within narrow absolute ranges rather than responding to relative changes in osmolality.